Crystalline layer-structured octacalcium phosphate (Ca 8 (HPO 4 ) 2 (PO 4 ) 4 ・5H 2 O，OCP) and brushite (CaHPO 4 ･2H 2 O, DCPD) were mechanochemically ground. The crystalline XRD pattern of OCP was weakened with grinding and reached almost amorphously after 72 h. However, the amorphously ground OCP possessed IR spectroscopic and thermogravimetric characteristics of OCP. On the other hand, DCPD was dehydrated to monetite (CaHPO 4 ) by grinding above 4 h. As-prepared OCP particles consisting of aggregates of fine primary thin blade crystals changed to amorphous-like sub-micron spherical particles by grinding. DCPD platy crystals changed to aggregates of very fine primary particles.
INTRODUCTION
Layer-structured octacalcium phosphate (Ca 8 (HPO 4 ) 2 (PO 4 ) 4 ・5H 2 O, hereafter referred to as OCP) is detected sometimes in bio-calcified stones and encountered experimentally as a precursor in the precipitation of hydroxyapatite (Ca 5 (OH) (PO 4 ) 3 , HAp). OCP with a layer structure consisting of alternate stacks of "apatitic layer" and "hydrated layer" 1 has become of interest as an applicable material for biomechanical or industrial applications similar to HAp. OCP has been thought little as a material, because OCP is thermodynamically metastable in solution. However, we have often experienced that OCP was stable in air, and not so unstable in solution. In the present study, mechanochemically ground OCP powders were investigated as a basic research on OCP for improvements in powder materials functions, comparing with the case of another layer-structured calcium phosphate, i.e., brushite (CaHPO 4 ･2H 2 O, DCPD).
EXPERIMENTAL
OCP was prepared by stirring a dispersive solution of 20.0 g reagent grade DCPD powder in 1 dm 3 of 0.5 mol dm -3 CH 3 COONa･3H 2 O kept at pH 6.0±0.1 at 50 ℃ for 24 h 2 , then the powder part was separated, water-washed and dried at room temperature. The formation reaction of OCP is written stoichiometrically as follows;
Mechanochemical treatment, i.e., vigorous grinding, was carried out by using an automatic agate mortar (150 mm in diameter and 20 mm in depth) with a pestle rotation rate of 120 rpm for 3.0 g of powder sample in air at room temperature for various durations up to 72 h. The resulting ground powders were left in air for 24 h, and then characterized by X-ray powder diffraction (XRD), Fourier transform infrared (FT-IR) spectroscopy, thermogravimetry (TG) and scanning electron microscopy (SEM). The difference in mechanochemical behavior between OCP and DCPD could be explained as follows. The interlayer H 2 O molecules in OCP were zeolitic, 3 therefore, the OCP structure was kept even if the interlayer H 2 O molecules were removed to some extent by the frictional heat. On the other hand, the interlayer H 2 O molecules in DCPD were non-zeolitic, therefore, the structure of DCPD was decomposed with the dehydration by the frictional heat. FIGURE 2 shows changes in FT-IR spectra of OCP and DCPD by grinding. Decreases in peak strength of the interplanar spacing (d 100 ) of the OCP structure suggested a structural degradation, probably a distortion of the hydrated layer of OCP. FT-IR spectra of OCP before and after grinding were basically the same, i.e., spectroscopically the layer structure of OCP was maintained after 72h-grinding. The broad bands around 3000-3600 and 1600-1700 cm -1 are assigned to H 2 O adsorbed on the surface and in the hydrated layer of OCP. The other 470, 570, 600, 960 and broad 1000-1200 cm -1 bands are assigned to PO 4 3groups. Particularly a doublet at 860 and 910 cm -1 is characteristic of HPO 4 2in OCP 4 .
RESULTS AND DISCUSSION

Change in XRD pattern by grinding
The doublet remained after grinding for 72 h. On dry-heating OCP is dehydrated and decomposed to HAp, 5 however specific bands at 630 and 3570 cm -1 assigned to OHin HAp did not appeared during the grinding. On the other hand, DCPD was dehydrated to form CaHPO 4 after 4 h-grinding, and the resulting crystalline CaHPO 4 was kept after 72 h-grinding as well as reported in the literature. 6 Gypsum (CaSO 4 ･ 2H 2 O) structurally resembling DCPD is subject to a similar mechanochemical dehydration. 7 The layer structure of OCP seemed to be fairly strong against grinding. Such a difference between dry-grinding and furnace-heating was seemed to be characteristic of the OCP structure. 
P-OH
Transmittance structure of OCP could be also said to be strong compared to that of DCPD. (Samples were exposed to air for 24 h and then supplied for measurement) (1) The crystallinity of OCP was weakened with grinding and reached amorphously after 72 h.
Morphological changes by grinding
However, IR spectroscopic and thermogravimetric characteristics of OCP were almost maintained. On the other hand, DCPD was decomposed to CaHPO 4 by grinding for 4 h.
(2) The layer structure of OCP seemed to be stronger against grinding than those of DCPD.
(3) OCP platy particles consisting of aggregates of thin and blade primary microcrystals changed to homogeneous sub-micron spherical particles by grinding above 6 h, whereas DCPD platy crystals changed simply to aggregates of very fine primary particles. 
